MAPK scaffolding by BIT1 in the Golgi complex modulates stress resistance.
The endoplasmic reticulum (ER) is an essential organelle whose major functions are to ensure proper secretory protein folding and trafficking. These mechanisms involve the activation of specific ER-resident molecular machines, which might be regulated by their membranous environments. Based on this observation, we aimed to characterize the proteome of ER-membrane microdomains to identify new components of the ER that have a role in secretory pathway-associated functions. Using this approach with dog pancreatic rough microsomes, we found that mitochondrial Bcl-2 inhibitor of transcription (BIT1) localized in the early secretory pathway and accumulated in the Golgi complex. Using both a chimeric protein of the luminal and transmembrane domains of ER-resident TRAPalpha and the cytosolic domain of BIT1, and silencing of BIT1 expression, we perturbed endogenous BIT1 oligomerization and localization to the Golgi. This led to enhanced ERK signaling from the Golgi complex, which resulted in improved stress resistance. This work provides the first evidence for the existence of ER microdomains that are involved in the regulation of BIT1 structure and trafficking, and identifies BIT1 as a negative regulator of the ERK-MAPK signaling pathway in the Golgi.